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Abstract Text - ABTX (1) : 

A portable computer or a similar electronic device having a 
wireless data communication device such as a Bluetooth transceiver is 
provided, with a power .down..^ 

device. For example, a single key remote control device emits a radio 
frequency signal bearing a power down control signal that is 
transmitted to the portable computer. The control signal is received 
by a receiver separate from the wireless communication device and 
initiates a power down process that first causes the portable 
computer to wake up from a sleep state, if the computer is in a sleep 
or similar state. The communication device or the computer then 
invokes a driver that either directly initiates a power down sequence 
or that invokes another program that initiates a power down sequence. 
A log file is written during power down that indicates the state of 
the computer at the time that the power down control signal was 
received. 

Brief Summary Text - BSTX (5) : 

Travelers who fly frequently are accustomed to the ritual of 
turning off and stowing notebook or other portable computers during 
airplane takeoff and landing. Airlines require that computers and 
other types of electronic devices be turned off for periods around 
takeoff and landing to ensure that electromagnetic radiation from 
these devices does not interfere with the airplane 1 s navigation and 
communications systems. Turning off, packing and stowing computers in 
overhead bin storage is cumbersome and time consuming, sometimes 
leading to delays in takeoff or allowing computers to remain 
operating undesirably long into the landing process. 

Brief Susnnxary Text - BSTX (10) : 

According to one aspect/ the present invention provides a method 
of powering down an electronic device incorporating a wireless 
communication device. The electronic device receives a power down 
message transmitted from a remote control device and initiates a 
power down procedure in response to the power down message. The power 
down procedure shuts down an application program associated with the 
wireless communication device attached to the electronic device as 
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part of the power down procedure. The method continues by powering 
down the wireless communicatio'n device after shutting down the 
application program and powering down the electronic device after 
powering down the wireless communication device. 

Brief Summary Text - BSTX (11) : 

Another aspect of the invention provides a method of powering down 
a portable computing device having a wireless communication device. 
The method includes receiving a power down message transmit 
remote control device with a receiver distinct from the wireless 
communication device, the receiver associate with the portable 
computing device and matched to a transmitter used to transmit the 
power down message. The portable computing device initiates a power- 
down procedure in. response to the power down message/ which power 
down procedure references a log file within the portable computing 
device. The power down procedure shuts down an application program 
associated with the wireless communication device as part of the 
power down procedure. The log file is checked to determine if the 
wireless communication device has been powered down. The power down 
procedure continues by powering down the wireless communication 
device after checking the log file and shutting down the application 
program. The log file is updated to reflect that the wireless 
communication device has been powered down. The receiver is powered 
down after powering down the wireless comrauni cation device and the 
portable computing device is powered down after the receiver. 

Detailed Description Text - DETX {2) : 

According to particularly preferred embodiments of the present 
invention, a portable computer or a similar electronic device having 
a wireless data communication device is provided with a power ...down 
apparatus or process activated by a remote control device. For 
example, a single key remote control device might emit a signal 
bearing a power down control message that is received by a remote 
control receiver on the portable computer. Most preferably, a 
dedicated remote control receiver distinct from the wireless 
communication device of the portable computer receives the power down 
control message. An appropriate remote control transmitter and 
receiver might use a remote keyless entry architecture of the type 
that presently transmits and receives control messages encoded within 
a radio frequency signal. The control message preferably is received 
and decoded by the receiver, which causes the portable computer to 
wake up from a sleep state, if the computer is in a suspend, sleep or 
similar state. The communication device or the computer then invokes 
a driver that either directly initiates a power down sequence or that 
causes another program to initiate a power down sequence. A log file 
is written during power down that indicates the state of the computer 
at the time that the power down control message was received. This 
log file facilitates power up of the computer in the same state in 
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which the power down sequence was initiated. 

Detailed Description Text - DETX (8) : 

Regardless of the state of the personal computer, a remote control 
device 20 such as that illustrated in FIG, I preferably initiates a 
power down sequence in accordance with the present invention. 
Presently preferred implementations of the power down system in 
accprdance^ the present invention use cost remote control 

device that is capable of passing control signals to a target device 
without direct line of sight access to the target device. For 
example, preferred implementations of suitable remote control devices 
raay use transmit messages using radio frequency signals of the type 
known to readily penetrate through furniture or the typical plastic 
and other materials used to build storage bins in airplanes. In the 
presently contemplated embodiments, the remote control device 20 is a 
substantially dedicated device and might be chosen to function only 
for initiating power down of the computer system. 

Detailed Description Text - DETX (11) : 

In operation, a user that wishes to cause a portable computer to 
initiate a power down sequence depresses the key 26 on the remote 
control device 20, The remote control device 20 generates and 

transmits a„ r remote„^ signal 26 .that carries a power down 

message. The signal 28 is detected by the receiver 22, 24 within the 
target computer system. On receipt and decoding of the power down 
message, the remote control receiver 22, 24 initiates a communication 
sequence to communicate with the operating system 16 of the portable 
computer 10 or other like-controlled electronic device * 

Detailed Description Text - DETX {15} : 

If, on the other hand, the interrupt was generated in response to 
the receipt and decoding of a. power down message, the driver 32 
invokes an application program. 34 that conducts the power down of the 
computer. This power down program 34 may proceed by first closing all 
applications associated with or attached to any wireless peripherals 
installed on. the computer, including the Bluetooth transceiver 12 
illustrated in FIG . 1. The power down program 34 then issues power 
down commands to all of the wireless peripherals attached to the 
computer 10. At this point in the power down process, the power down 
program 34 preferably writes a log file that notes the time, date, 
identifies the application programs terminated in the power down 
process and sets appropriate flags v The log file may be stored in 
flash memory, on hard disk, or in other non-volatile memory so that 
the log file will reliably be available for the computer during the 
next wake up or power up sequence. Following writing of the log file, 
the application program powers down the remote control receiver 22 or 
2 4 and initiates the Windows power down procedure to shut down the 
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computer 10 itself. 

Detailed Description Text ~ DETX (IS): 

In particularly preferred embodiments, the remote control device 
uses a rolling code generator to ensure unique codes between the 
transmitter and the receiver pairs. Such rolling code generation is 
an available feature of; remote keyless entry systems and so is easily 
implemented in the present system. In certain embodiments, an 
additional "universal code" is implemented in the receivers. A 
universal code would be an additional code that could be received by 
a remote control receiver to initiate a power down sequence. Such a 
universal code would allow a flight attendant to use a universal 
transmitter to send shut down ail of the various computers having 
wireless transceivers on a given airplane at once. The universal code 
would not change on a regular basis. Most preferably, the universal 
code transmitters are provided in limited distribution; for example 
only being sold to airlines to limit the mischief that might be done 
by an unauthorized party with a universal code transmitter. Universal 
code transmitters and receivers are not presently available, but can 
be obtained by modifying the presently available RKE systems. 

Detailed Description Text - DETX (19) : 

Mo s t p r e f e r afo 1 y t h e r emote c o n t r o 1 t r 
the. power down system and process of the present invention. Other 
variations are, of course, possible. In addition, it is preferred 
that the power down sequence instituted by the remote control device 
initiates only a shut down activity. This ensures that accidental 
multiple depressions of the key of the remote control device does not 
leave the computer in an undesired. on state or in an intermediate 
state. 

Claims Text - CLTX (!) : 

1 . A method of powering down an electronic device having a 
wireless communication device, the method comprising: receiving with 
the electronic device a power down message transmitted from a remote 
control device, the electronic device initiating a power down 
procedure in response to the power down, message; shutting down an 
application program associated with the wireless communication device 
attached to the electronic device as part of the power down 
procedure; powering down the wireless communication device after 
shutting down the application program; and powering down the 
electronic device after powering down the wireless communication 
device . 

Claims Text - CLTX {12} : 
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12. A method of powering down a portable computing device having a 
wireless communication device, the method comprising: receiving a 
power down message transmitted from a remote control device with a 
receiver distinct from the wireless communi cation device , the 
receiver associate with the portable computing device and mat ched to 
a transmitter used to transmit the power down message/ the portable 
computing device initiating a power down procedure in response to the 
power down message, the power down procedure referencing a log file 
within the portable computing device; shutting down an application 
program associated with the wireless communication device as part of 
the power down procedure; checking the log file to determine if the 
wireless communication device has been powered down; powering down 
the wireless communication device after checking the log file and 
shutting down the application program; updating the log file to 
reflect that the wireless communication device has been powered down; 
powering down the receiver after powering down the wireless 
communication device; and powering down the portable computing device 
after powering down the receiver. 
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(57) ABSTRACT 

A portable computer or a similar electronic device having a 
wireless data communication device such as a Bluetooth 
transceiver is provided with a power down procedure acti- 
vated by a remote control device. For example, a single key 
remote control device emits a radio frequency signal bearing 
a power down control signal that is transmitted to the 
portable computer. The. control signal is received by a 
receiver separate from the wireless communication device 
and initiates a power down process that first causes the 
portable computer to wake up from a sleep state, if the 
computer is in a sleep or similar state. The communication 
device or the computer then invokes a driver that either 
directly initiates a power down sequence or that invokes 
another program that initiates a power down sequence. A log 
file is written during power down that indicates the state of 
the computer at the time that the power down control signal 
was received. 

15 Claims, 1 Drawing Sheet 
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APPARATUS AND METHOD FOR subject matter active on their computer at the lime the shut 

REMOTELY POWERING-DOWN A down signal is transmitted. It may instead be desirable to 

WIRELESS TRANSCEIVER provide a system having a transmitter capable of being 

carried in a convenient manner that generates a signal 

RELATED APPLICATION 5 associated with a particular person's computer. This would 

allow individual control of the shutdown process thereby 

This application claims the benefit of U.S. provisional allowing a person to initiate the shutdown process at a 

patent application Serial No. 60/182,161, filed Feb. 14, convenient time. Moreover, providing such individual con- 

2000, which application is hereby incorporated by reference trol would allow the shutdown system to be used in envi- 

in its entirety. ronments other than the airplane. 

The shutdown sequence described for these aspects of the 

BACKGROUND OF THE INVENTION Huffinan patent is especially adapted for the electronic book 

n- and its dedicated operating system. Such a dedicated system 

1. Field of the Invention ^ not well suited for a more typical computer system with 

The present invention relates to the remote control of a a general-purpose operating system and more complex sets 

computer or other electronic device using remote control 15 of peripherals and operating software, 

signals broadcast to a wireless transceiver or communication SUMMARY OF THE PREFERRED 

port of the computer or other electronic device. EMBODIMENTS 

2. Description of the Related Art A . , , . 

r According to one aspect, the present invention provides a 

Travelers who fly frequently are accustomed to the ritual ^ me thod of powering down an electronic device incorporat- 

of turning off and stowing notebook or other portable m g a wireless communication device. The electronic device 

computers during airplane takeoff and landing. Airlines receives a power down message transmitted from a remote 

require that computers and other types of electronic devices control device and initiates a power down procedure in 

be turned off for periods around takeoff and landing to response to the power down message. The power down 

ensure that electromagnetic radiation from these devices ^ procedure shuts down an application program associated 

does not interfere with the airplane's navigation and com- with the wireless communication device attached to the 

munications systems. Turning off, packing and stowing electronic device as part of the power down procedure. The 

computers in overhead bin storage is cumbersome and time method continues by powering down the wireless commu- 

consuming, sometimes leading to delays in takeoff or allow- nication device after shutting down the application program 

ing computers to remain operating undesirably long into the 30 powering down the electronic device after powering 

. ntF ~~> cr . down the wireless communication device, 
landmg process. 

U.S. Pat. No. 5,815,407 to Huffman, et al. (the Huffman Another aspect of the invention provides a method of 
patent), entitled "Method and Device for Inhibiting the f owenD S down « P°^ b ! e computmg device having a wire- 
Operation of an Electronic Device During Take-Off and less «*™»»*»> ««**«• The , m ^ od eludes receiving 
t j* c a- r.» i .• . .u- ui a power down message transmitted from a remote control 
Landing of an Aircraft" proposes a solution to this problem 35 /. . 6 .. , , . , 

for electronic books. Two implementations are described. de , v,ce a r ,? ce,ver d,stmct from tb ?™ ks * c ? mmum - 

The first of these provides in each electronic book a lateral ca lon dev,C6 ' «"» receiver associate with the portable com- 

accelerometer coupled to a thresholding circuit that identi- P uUn 8 devlc<5 and Inatched £ a ^'tter used to transmit 

fies when the electronic book is experiencing the sort of ,he P° wer down messa 6 e - ™* P°» able computing device 

, • . t • .1 .« , • rjc 1 j- c initiates a power down procedure in response to the power 

acceleration associated with the takeoff or landing or an 40, r ... . . ? 

. . jl ,. , fT a . j • • c down message, which power down procedure references a 

airplane. According to the Huffman patent, detection of a . * • jT, a T , . ^ 

sufficient acceleration causes the electronic book to enter a ^ file ™ { \ m the portable computing device. The power 

power down sequence. The accelerometer-based system of down , P ro ' edure shuts down an .Ration program asso- 

me Huffman patent has a number of limitations including, clated ™ ih the communication device as part of the 

for example, L orientation sensitivity of the accelerometer. 45 P™" P rocedure - ™ e !°6 fl ' e »? ch «* ed 10 detera » n ' 

The threshold acceleration at which the power down * ** ™ relcss communication device has been powered 

. . r tU • t down. The power down procedure continues by powering 

sequence commences is determined in part by the onenta- . . Y . r . , . . . , . . 

tion of the book with respect to the direction of takeoff or f 0 ™^ communication device after checking the 

landing acceleration. As such, the initiation of the shutdown file sh , mtm S down J» a PP!> ca «° n P">g™»- The log 

sequence will be somewhat unpredictable. This directional 50 ?" ■" IP L * K&<xt } h ? *e wireless commumcaUon 

sensitivity makes the accelerometer-based system difficult to device has been P ower ° d dow «- ^ , recelver 15 P owered 

calibrate accurately to achieve a safe but unobtrusive shut down aft " . powcm « doWD lhe T . commumcallon 

down procedure device and the portable computing device is powered down 

* after the receiver. 
A second implementation described in the Huffman patent 

provides the electronic book with a receiver coupled to a 55 BRIEF DESCRIPTION OF THE DRAWINGS 

controller capable of shutting down the electronic book in The embodiments and advantages of the present invention 

response to a signal received at the receiver. A transmitter cm be better understood in conjunction with the various 

provided in the cabin of the airplane broadcasts a signal to drawings, which form a part of the disclosure of the present 

the receivers of the electronic books when power down of invention. 

electronic books is desired, for example, during takeoff and do pic. 1 illustrates schematically certain aspects of archi- 

landing of the airplane. This system has certain tecture for a preferred imp lementauon of the present inven- 

disadvantages, as well. The airplane cabin's broadcasting uon 
transmitter is in a fixed position and uses a particular signal 

to turn off all of the electronic books on the plane. Because DETAILED DESCRIPTION OF THE 

of this, only one signal or set of signals will shut down all 65 PREFERRED EMBODIMENTS 

of the computers at once. Such a mass shut down procedure According to particularly preferred embodiments of the 

can be unacceptable to passengers who may have important present invention, a portable computer or a similar electronic 
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device having a wireless data communication device is 
provided with a power down apparatus or process activated 
by a remote control device. For example, a single key remote 
control device might emit a signal bearing a power down 
control message that is received by a remote control receiver 5 
on the portable computer. Most preferably, a dedicated 
remote control receiver distinct from the wireless commu- 
nication device of the portable computer receives the power 
down control message. An appropriate remote control trans- 
milter and receiver might use a remote keyless entry archi- 10 
lecture of the type that presently transmits and receives 
conlrol messages encoded within a radio frequency signal. 
The control message preferably is received and decoded by 
the receiver, which causes the portable computer to wake up 
from a sleep state, if the computer is in a suspend, sleep or 15 
similar state. The communication device or the computer 
then invokes a driver that either directly initiates a power 
down sequence or that causes another program to initiate a 
power down sequence. A log file is written during power 
down that indicates the state of the computer at the time that 2Q 
the power down control message was received. This log file 
facilitates power up of the computer in the same state in 
which the power down sequence was initiated. 

Preferred embodiments of the present invention are 
believed to have particular utility with computers having 2 s 
wireless data communication capability. Portable computers 
and handheld computing devices can be provided with 
wireless data communication capability using a variety of 
different technologies. For example, cellular telephones may 
communicate data by connecting through a cellular modem 30 
to the Internet. Portable computers might communicate with 
wireless local area or wide area networks using a modem or 
transceiver operating in accordance with the Bluetooth 
protocol, a recognized standard for such types of wireless 
transceivers and communication. Bluetooth devices are 35 
presently commercially available and are expected to 
become pervasive in the future. Portable computing devices 
equipped with Bluetooth transceivers or similar wireless 
transceivers can receive data constantly, allowing a user to 
receive data such as e-mail at any time. It is to be expected 40 
that portable computer devices with wireless connectivity 
will be left on a greater proportion of time than present 
portable computer devices. 

A portable computer provided with wireless data connec- 
tivity through a Bluetooth device may have a sleep state in 45 
which many of the capabilities of the computer are powered 
down, awaiting a signal or change of state before powering 
up. A Bluetooth device attached to a computer in a sleep 
state may periodically activate or wake up from the device's 
sleep state and poll for a connection, that is the Bluetooth 50 
device transmits a request for a network connection or 
network recognition. Thus, while it is likely that a computer 
with a Bluetooth device is more likely to be left on at least 
in a sleep state, that sleep state is one that might include 
periodic transmissions from the Bluetooth device. Because 55 
of this, many airlines will require that a passenger's portable 
computer be fully powered down for take off and landing, 
rather than simply inactive in a sleep state. The problems 
associated with retrieving personal computers from over- 
head bin storage, turning off the computer and stowing the 60 
computer for takeoff and landing can be expected to 
increase. 

Preferred embodiments of the present invention are 
expected to address this growing problem by providing a 
mechanism and process whereby computers or like devices 65 
with wireless transceivers within the overhead bin storage of 
an airplane can be remotely shut down in a convenient 
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manner that provides safety and data integrity for the 
portable computer. These embodiments are expected to 
reduce certain of the problems associated with personal 
computers during airplane takeoff and landing. Embodi- 
ments of the present invention might also be useful in 
environments other than airplanes, and may have utility for 
devices other than personal computers and handheld com- 
puting devices. These and other presently preferred imple- 
mentations of the present invention are now described in 
greater detail with reference to the figures. 

FIG. 1 provides an overview of a power down system in 
accordance with the present invention. A computer or simi- 
lar electronic device 10 has wireless communication capa- 
bility through, for example, a Bluetooth modem or trans- 
ceiver 12. For convenience, discussion of the invention is 
made in terms of a portable computer, but those of skill in 
the art will appreciate that this discussion is exemplary in 
that other electronic devices having wireless communication 
capability may also benefit from application of the technol- 
ogy described here. Embodiments of the present invention 
are particularly preferred for devices having wireless com- 
munication devices of the type that automatically initiate 
wireless communication sessions to determine if a network 
is available for connection or if data are available for 
delivery to the device. Similarly, while Bluetooth devices 
are identified as a particularly preferred characteristic of 
systems in accordance with the present invention, transceiv- 
ers that operate in accordance with other communication 
protocols might also be used. For example, transceivers 
operating in accordance with the IEEE 802.11 (wireless 
Ethernet), HiperLAN, CDMA, W-CDMA CDMA or other 
wireless communication protocols might also be used in 
accordance with aspects of the present invention. 

The illustrated Bluetooth device 12, or similar transceiver, 
operates in accordance with the recognized, but still 
informal, Bluetooth standard. Such devices and chipsets for 
implementing such devices are commercially available. 
During normal operation, the Bluetooth device operates in 
conjunction with device driver software 14 that provides an 
interface between the operating system 16 of the portable 
computer 10. During normal, full power and full function 
operation of the portable computer 10, the wireless trans- 
ceiver 12 may be in substantially constant communication 
with a wireless network or another Bluetooth device. In such 
a mode of operation, messages are exchanged on a substan- 
tially constant basis between the wireless transceiver 12 and 
the operating system 16. By contrast, when the portable 
computer is in it's suspend or sleep state, there will be tittle 
communication between the wireless transceiver 12 and the 
operating system of the computer. 

Regardless of the state of the personal computer, a remote 
control device 20 such as that illustrated in FIG. 1 preferably 
initiates a power down sequence in accordance with the 
present invention. Presently preferred implementations of 
the power down system in accordance with the present 
invention use a low cost remote control device that is 
capable of passing control signals to a target device without 
direct line of sight access to the target device. For example, 
preferred implementations of suitable remote control 
devices may use transmit messages using radio frequency 
signals of the type known to readily penetrate through 
furniture or the typical plastic and other materials used to 
build storage bins in airplanes. In the presently contemplated 
embodiments, the remote control device 20 is a substantially 
dedicated device and might be chosen to function only for 
initiating power down of the computer system. 

A particularly useful technology for the remote control of 
the present invention is the remote keyless entry (RKE) 



01/28/2004, EAST version: 1.4.1 



US 6,618,580 B2 

5 6 

technology that is in widespread use within the automotive operating system makes it easy to implement the power 

industry. Combinations of RKE transmitters and receivers down procedure and also makes it easy to test the procedure, 

are readily available, with both transmitters and receivers , he colter operating system 16 receives the 

being compact and inexpensive. For example Motorola mo(Jem " waIce . on . ring " interrupt, the operating system 

presently sells an RKE poller with embedded RF capa- 5 wakes u, e confer fa^ s i eep mode to the active mode, if 

bdu.es designated by 68HC908RFK2, as well as a variety of ^ * fa f ^ mQde { 

different complimentary transmitters and receivers. Most f . / . . , , . JL 

preferably, the remote control transmitter is embodied in a fi mc , 0P«aUng system to invoke a dev.ee driver 32, 

single key remote control device 20 like that illustrated in whlch first "> v ^t« the source of the interrupt. If the 

FIG. 1. Transmitters and receivers are selected as pairs so as in mterra P J t was f DO | ™ response to the wireless 

to use the same communication frequencies and to imple- 10 P ower do ™ \* c ^> tover 32 causes the alternate 

ment complementary protocols between the devices. acUon 10 b f uken - S cneraU y b y ***** a ^ erent such as 

Al4 . , . | ... - t . . a modem dnver to process an incoming modem connection. 

Although it would be possible for the remote control r & 

system to communicate directly with a wireless transceiver U > on the other hand, me mterrupt was generated m 
such as a Bluetooth device, presently preferred embodi- 15 response to the receipt and decoding of a power down 
ments of the present invention do not utilize the wireless message, the driver 32 invokes an application program 34 
communication port for initiating the power down sequence. lhat conducts the power down of the computer. This power 
Rather, presently preferred embodiments of the present down program 34 may proceed by first closing all applica- 
invention provide a RKE or similar receiver within the tions associated with or attached to any wireless peripherals 
computer system or the wireless transceiver as a distinct M installed on the computer, including the Bluetooth trans- 
communication channel. As illustrated in FIG. 1, it is ceiver 12 illustrated in FIG. 1. The power down program 34 
possible for the remote control receiver 22 to be physically mcn 155065 P° wer down commands to all of the wireless 
located within the portable computer and might, for peripherals attached to the computer 10. At this point m the 
example, be located on the motherboard of the personal P owcr down P roccss ' thc P ower down Program 34 prefer- 
computer. Alternately, the receiver 24 for the remote control „ abl Y ***** a lo S file that notes the tune > date > identifies the 
system might be positioned within the peripheral device 12 application programs terminated in the power down process 
that includes the wireless transceiver. For example, if wire- and sets appropriate flags. The log file may be stored m flash 
less communication is conducted through a Bluetooth memory, on hard disk, or in other non-volatile memory so 
modem on a PC Card or a PCMCIA card, then the receiver that the lo S file will reliably be available for the computer 
for the remote control system might be provided on the 30 durm S the aext wake U P or P ower U P sequence. Following 
circuit board that carries the Bluetooth circuits. writing of me lo g me > the application program powers down 
In operation, a user that wishes to cause a portable * e remote control receiver 22 or 24 and initiates the 
computer to initiate a power down sequence depresses the ™n d ows P ower down P roccdure to shut down thc com P utcr 
key 26 on the remote control device 20. The remote control itseli. 

device 20 generates and transmits a remote control signal 28 35 When the computer is reawakened or powered back up, 
that carries a power down message. The signal 28 is detected me boot sequence preferably reviews the log file and advises 
by the receiver 22, 24 within the target computer system. On me user that wireless peripherals were powered down and 
receipt and decoding of the power down message, the oScrs tne user the option of re-enabling such wireless 
remote control receiver 22, 24 initiates a communication devices and their associated application programs. In par- 
sequence to communicate with the operating system 16 of 40 ticularly preferred embodiments, a user can configure the 
the portable computer 10 or other like-controlled electronic power down program 34 to elect a re-enable mode in which 
device. me computer is awakened or powered up into the state of the 
A received and decoded power down message is commu- computer in which power down was initiated. According to 
nicated through the system bus of the target computer or mis preferred embodiment, a flag is set within the log file 
electronic device to the operating system of the computer or 45 mdicatmg that the computer is to be brought back into the 
electronic device. This might be accomplished in any num- slate at ^ time of P ower doWD - when 0001 
ber of known ways. The receiver 22, 24 may invoke a sequence examines the log file, the flag is interpreted and 
software process or device that in turn communicates an causes the boot sequence to activate the previously powered- 
interrupt to the system bus of the target computer 10. This down wireless peripheral devices and their associated appli- 
software process 30 may exist and function within the 50 cation programs. After the devices are reactivated, the power 
microcontroller of the remote control receiver. Alternately, down program 34 returns the computer to its previous state, 
the interrupt might be generated within the controller of the whether that was the active state or m a sleep, suspend or 
wireless transceiver, with the driver 14 for the wireless hibernate state. 

transceiver 12 including a function for generating the power The log file is preferably used in an additional manner in 

down interrupt. Regardless of its manner of generation, the 55 powering down the computer. Preferably, during power 

power down interrupt is provided over the system bus of the down the power down program 34 keeps track in the log file 

computer 10 to the operating system 16. The operating of the programs and devices as they power down. The power 

system then invokes a software driver 32 that initiates the down program 34 checks the log file to determine whether 

shut down process. any particular device has been powered down before 

The remote control receiver may, for example, interface to 60 instructing that device to power down. This prevents the 

the operating system of the computer in the same manner as power down program from repeatedly attempting to power 

a modem. When the receiver detects a valid power down dow n devices in response to repeated power down messages 

message, the receiver initiates the interrupt generation pro- generated by repeated keying of the remote control device 

cess using the modem "ring signal" input. This protocol 20 - 

allows the computer 10 to wakeup using the "wake-on-ring" 65 In particularly preferred embodiments, the remote control 

facility provided by the Microsoft Windows operating sys- device uses a rolling code generator to ensure unique codes 

tem. Using this facility of the commonly used Windows between the transmitter and the receiver pairs. Such rolling 
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code generation is an available feature of remote keyless 
entry systems and so is easily implemented in the present 
system. In certain embodiments, an additional "universal 
code" is implemented in the receivers. A universal code 
would be an additional code that could be received by a 
remote control receiver to initiate a power down sequence. 
Such a universal code would allow a flight attendant to use 
a universal transmitter to send shut down all of the various 
computers having wireless transceivers on a given airplane 
at once. The universal code would not change on a regular 
basis. Most preferably, the universal code transmitters are 
provided in limited distribution, for example only being sold 
to airlines to limit the mischief that might be done by an 
unauthorized party with a universal code transmitter. Uni- 
versal code transmitters and receivers are not presently 
available, but can be obtained by modifying the presently 
available RKE systems. 

Most preferably the remote control transmitter 20 is 
dedicated to the power down system and process of the 
present invention. Other variations are, of course, possible. 
In addition, it is preferred that the power down sequence 
instituted by the remote control device initiates only a shut 
down activity. This ensures that accidental multiple depres- 
sions of the key of the remote control device does not leave 
the computer in an undesired on state or in an intermediate 
state. 

In the embodiment discussed above, the remote control 
receiver is provided on the motherboard of the computer 10 
or within the wireless transceiver device 12. Other arrange- 
ments are possible. For example the remote control receiver 
could be provided as a printed circuit board coupled to the 
bus of the computer motherboard as a "mini-PCI" device. 
The remote control receiver might also be provided as a 
PC-Card or PCMCIA card for devices that use such devices 
or as a device attached to any of the ports of the computer 
10 including, for example, the serial port of the USB port. 

While aspects and certain advantages of the present 
invention have been described herein with reference to 
certain preferred embodiments of the present invention, it 
should be appreciated that the present invention is not 
limited to the particular embodiments thereof. Those of 
ordinary skill in the art will appreciate that modifications 
and variations on the basic teachings of the present invention 
might be made without varying from the fundamental teach- 
ings thereof. Consequently, the scope of the present inven- 
tion is to be determined from the claims, which follow. 

What is claimed: 

1. A method of powering down an electronic device 
having a wireless communication device, the method com- 
prising: 

receiving with the electronic device a power down mes- 
sage transmitted from a remote control device, the 
electronic device initiating a power down procedure in 
response to the power down message; 

shutting down an application program associated with the 
wireless communication device attached to the elec- 
tronic device as part of the power down procedure; 

powering down the wireless communication device after 
shutting down the application program; and 

powering down the electronic device after powering down 
the wireless communication device. 

2. The method of claim 1, wherein the electronic device 
is a portable computing device and the wireless communi- 
cation device is a wireless modem. 

3. The method of claim 2, wherein the wireless commu- 
nication device operates in accordance with a Bluetooth 
protocol. 

4. The method of claim 1, wherein the power down 
message is encoded within an RF signal. 



18,580 B2 

8 

5. The method of claim 1, wherein the electronic device 
receives the power down message with a receiver distinct 
from the wireless communication device, the receiver 
matched to a transmitter used to transmit the power down 

5 message. 

6. The method of claim 5, wherein the receiver is powered 
down after the wireless communication device and before 
the electronic device is powered down. 

7. The method of claim 4, wherein the electronic device 
receives the power down message with a receiver distinct 

10 from the wireless communication device, the receiver 
matched to a transmitter used to transmit the power down 
message. 

8. The method of claim 7, wherein the receiver is powered 
down after the wireless communication device and before 

15 the electronic device is powered down. 

9. The method of claim 8, wherein the power down 
procedure references a log file before attempting to power 
down the wireless communication device and does not 
attempt to power down the wireless communication device 
if the log file indicates that the wireless communication 
device is powered down. 

10. The method of claim 1, wherein the power down 
procedure references a log file before attempting to power 
down the wireless communication device and does not 
attempt to power down the wireless communication device 

25 if the log file indicates that the wireless communication 
device is powered down. 

U. The method of claim 1, wherein the electronic device 
has a sleep mode and the electronic device is powered up 
from the sleep mode at an initial stage of the power down 

30 procedure. 

12. A method of powering down a portable computing 
device having a wireless communication device, the method 
comprising: 

receiving a power down message transmitted from a 
35 remote control device with a receiver distinct from the 
wireless communication device, the receiver associate 
with the portable computing device and matched to a 
transmitter used to transmit the power down message, 
the portable computing device initiating a power down 
40 procedure in response to the power down message, the 
power down procedure referencing a log file within the 
portable computing device; 

shutting down an application program associated with the 
wireless communication device as part of the power 
45 down procedure; 

checking the log file to determine if the wireless commu- 
nication device has been powered down; 

powering down the wireless communication device after 
checking the log file and shutting down the application 
50 program; 

updating the log file to reflect that the wireless commu- 
nication device has been powered down; 

powering down the receiver after powering down the 
wireless communication device; and 

55 

powering down the portable computing device after pow- 
ering down the receiver. 

13. The method of claim 12, wherein the electronic device 
has a sleep mode and the electronic device is powered up 
from the sleep mode at an initial stage of the power down 

60 procedure. 

14. The method of claim 12, wherein the wireless com- 
munication device operates in accordance with a Bluetooth 
protocol. 

15. The method of claim 12, wherein the power down 
65 message is encoded within an RF signal from the transmitter. 

* * * * * 
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